Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 08-046424 
(43)Date of publication of application : 16.02.1996 



(51)Int.CI. H03B 5/12 

H03B 5/20 



(21) Application number : 06-176820 (71)Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(22) Date of filing : 28.07.1 994 (72)Inventor : FU JISHIMA AKIRA 

MIZUTANI SHINICHI 



(54) BALANCED OSCILLATOR AND HIGH FREQUENCY DE^ 

(57)Abstract: 

PURPOSE: To improve adjustment accuracy and to reduce 
spurious radiation or reception by forming first and second 
inductance by a coil and a printed pattern and oppositely 
arranging them to provide mutual inductance between them. 

CONSTITUTION: On a printed board 107, an IC 101 
provided with a balanced type oscillation circuit 71, a coil 66 
for adjustment composed of the coil connected between the 
first output terminal 62 of the IC 101 and a first ground 
pattern 1 1 1 , a tuning pattern 70 composed of the printed 
pattern connected between a second output terminal 64 
and a second ground pattern 1 1 2 and a serial circuit of vari- 
cap diodes 67 and 69 whose cathodes are connected each 
other between the first output terminal 62 and the second 
output terminal 64 are connected. Thus, the mutual 
inductance M generated between the coil 66 for the 
adjustment and the pattern 70 is varied by inclining the coil 
66 for the adjustment towards the tuning pattern 70 and an 
oscillation frequency is adjusted without almost breaking the 
balance of a tuning circuit. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim IJHave a balanced type oscillating circuit and a tuned circuit estabUshed in an output side 
of this balanced type oscillating circuit, and said tuned circuit, A coil for adjustment which 

consists of a winding coil connected between the 1st output terminal of said balanced type 
oscillating circuit, and the 1st ground, A pattern for alignment which consists of a print pattem 
connected between the 2nd output terminal of said balanced type oscillating circuit, and the 2nd 
ground. It has the capacitance connected between said 1st output terminal and said 2nd output 
terminal, A balanced type oscillator which gave a mutual inductance between said coil for 
adjustment, and said pattem for alignment, changed said mutual inductance with said coil for 
adjustment, and enabled adjustment of oscillating frequency. 

[Claim 2]The balanced type oscillator according to claim 1 which arranged an earth pattem on 

the opposite side side while forming a pattem for alignment which becomes one side of a printed 

circuit board from a print pattem. 

[Claim 3] A high frequency device comprising: 

An input terminal. 

A down converter part connected to this input terminal. 

A demodulation section connected to this down converter part. 

It has an output terminal connected to this demodulation section, and is the balanced type 
oscillator according to claim 1 in said demodulation section. 

[Claim 4]A high frequency device comprising: 

An input terminal. 

A down converter part connected to this input terminal. 

A demodulation section connected to this down converter part. 

It has an output terminal connected to this demodulation section, and is the balanced type 
oscillator according to claim 2 in said demodulation section. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a balanced type oscillator and the high 

frequency device which used it. 

[0002] 
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[Description of the Prior ArtJThe conventional balanced type oscillator is explained below. 
[0003]The conventional oscillator was constituted as shown in drawing 10. Namely, IC501 
which includes a balanced type oscillating circuit on the printed circuit board 507, The 1st coil 

505 for adjustment provided between the 1st output terminal 508 of this IC501, and the 1st earth 
pattem 511, The 2nd coil 506 for adjustment provided between the 2nd output terminal 5 10 of 
said IC501, and the 2nd earth pattem 512, The series circuit with the two varicap diodes 503 and 
504 which connected cathodes between said 1st output terminal 508 and the 2nd output terminal 
510 was arranged. 

[0004]The resistance 502 was formed between the node 513 of these two varicap diodes 503 and 

504, and the voltage control terminal 509 of said IC501. 

[0005] And adjustment of this oscillating frequency was performed by adjusting the interval of 
said 1st coil 505 for adjustment, and said 2nd coil 506 for adjustment, and changing a mutual 
inductance. 

[0006]The situation of adjustment with the coil for adjustment in the conventional oscillator is 

explained to drawing 1 1 (a), (b), (c), and (d). 

[0007]At drawing 1 1 (a), the state where drawing 10 w as seen from the upper surface A is 
shown, and drawing 1 1 (b) shows the state where drawing 10 w as seen from the side B. 
[0008]The earth pattem 557 of the printed circuit board 507 is soldered to the metallic frame 555 
by drawing 1 1 (a) and (b). Forming the 1st coil 505 for adjustment, and the 2nd coil 506 for 
adjustment in said substrate 507, said metallic frame 555 was covered with the coverings 554 
and 558, and has established the covering hole 551 for coil adjustment in this covering 554. 
[0009] While said 1st coil 505 for adjustment and said 2nd coil 506 for adjustment make a roller 
a uniform direction mostly and arrange it at this time. The outer diameter P of this 1st alignment 
coil 505 and the 2nd coil 506 for adjustment presupposes that it is the same in abbreviation, sets 
the interval U of this 1st alignment coil 505 and the 2nd coil 506 for adjustment to two in about 
1/of the outer diameter P of said 1st coil 505 for adjustment, and is giving mutual-inductance M 
mutually. 

r0010] Drawing 11 (c) and (d) shows the state after adjustment with these two coils for 
adjustment. 

[001 l]If the 1st coil 505 for adjustment is leaned to the direction of the 2nd coil 506 for 

adjustment and both interval is adjusted in drawing 1 1 (c) and (d). Oscillating frequency can be 
adjusted, while the mutual inductance of both said 1st coil 505 for adjustment and said 2nd coil 

506 for adjustment can fluctuate only "^"^M and maintains the balance of an oscillator. 
[0012]The variable range of oscillating frequency with said 1st coil 505 for adjustment is about 
35 MHz, and to 10 MHz of an actually required variable range, although it is sufficient value, 
specifically. Mutual mutual-inductance M was large, change **M of the mutual inductance at the 
time of coil adjustment became large, the variation of frequency became large as a result, and 
fine adjustment of oscillating frequency was difficult. 

[0013]Although it is possible to extend the interval U of said 1st coil 505 for adjustment, and 

said 2nd coil 506 for adjustment in drawing 1 1 (b) as one of the improving method of this. For 
example, in order to set the variable range of oscillating frequency with said 1st coil 505 for 
adjustment to two in about 1/from conventional 35 MHz, The interval U of said 1st coil 505 for 
adjustment and said 2nd coil 506 for adjustment must be extended from 0.5 time from an 
experiment 1.25 times and about 2.5 times to the outer diameter P of said 1st coil 505 for 
adjustment. 

[0014]That is, a space will be occupied more greatly on a printed circuit board than a 
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conventional example. By radiation of the oscillation ingredient from the coil for adjustment, the 
sensitivity of a BS tuner is lowered, for example, or noise volume was enlarged and performance 
was degraded. 

[00 15] When adjusting one coil for adjustment with a regulating rod, it hits the coil for 
adjustment of another side, It is necessary to enlarge the covering hole 551 for said coil 
adjustment for adjusting these two coils 505,506 for adjustment more than twice [ further / about 
], and it is influenced to the exterior of a BS tuner by the spurious radiation and diving by this 
covering hole 551, or gives. 
[0016] 

[Problem(s) to be Solved by the Tnvention]In such conventional composition, by radiation of the 
oscillation ingredient from the coil 505,506 for adjustment, the sensitivity of a BS tuner is 
lowered, for example, or noise volume was enlarged and performance was degraded. 
[00 17] Since a regulating rod is put into the covering hole 551 for coil adjustment, a mutual 
inductance is changed by the interval of the two coils 505,506 for adjustment at the time of 
adjustment and oscillating frequency is adjusted, change the coil for adjustment of an adjusting 
side, or. Since it was hard to double the variation to the oscillating frequency at the time of coil 
adjustment with large predetermined oscillating frequency again, the man day had started. 
[0018]Therefore, this covering hole 551 was the issue which it must be large for adjustment of a 
coil, must be made small in order for disturbance by spurious radiation and diving to be 
generating in one side, and must be solved. Then, adjustment accuracy of this invention is high 
and it aims at moreover providing what has few spurious radiation and diving. 
[0019] 

[Means for Solving the Problem]In order to attain this purpose, while using the 1st inductance as 
a coil for adjustment which consists of a winding coil in a tuned circuit of an oscillator of this 
invention and forming the 2nd IDANKU wardrobe by a pattern for alignment which consists of 
print pattems, It is made to counter so that it may have a mutual inductance between said 1st 
inductance and said 2nd inductance, and arranges. 
[0020] 

[Function] Since the 1st inductance is used as a winding coil and the 2nd inductance is formed 
with the print pattem from this composition, Adjustment of oscillating frequency is possible for 
the coil for adjustment seen from the covering hole, without becoming one piece and caring 
about the coil for adjustment of another side like before, and since variation to the oscillating 
frequency at the time of coil adjustment can be made small, by a smaller man day, it is accurate 
and adjustment of oscillating frequency is attained. 

[0021]The spurious radiation from the print pattem of said this 2nd inductance can be reduced by 
using said 2nd inductance as a print pattem, and using an opposite side as an earth pattem. 
[0022] 

[Example]It explains referring to drawings for the example of this invention below. Drawing 1 i s 
a block diagram showing the BS tuner in one example of this invention. 
[0023]BS tuner 14 consists of the down converter part 12 and the demodulation section 13 in 
drawing 1 . Said down converter part 12 consists of the mixer 3 into which RF amplifier 2 
connected to the input terminal 1, and this RF amplifier 2 and 1st oscillator 8 are inputted, and IF 
amplifier 4 connected to the output of this mixer 3. 

[0024]The phase comparator 5 by which said demodulation section 13 was connected to said IF 
amplifier 4, The loop amplifier 6 connected to this phase comparator 5, and the video amplifier 7 
connected to this loop amplifier 6, It consists of the low pass filter (henceforth LPF) 10 
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connected to the output of said loop amplifier 6, and said 2nd oscillator 9 connected to the output 
of this LPFIO, and the output of this 2nd oscillator 9 is inputted into said phase comparator 5. 
[0025 ]The output of said video amplifier 7 is connected to the output terminal 11. Next, 
operation is explained. Through said input terminal 1, the input signal from BS antenna is 
amplified with said RF amplifier 2, and is behind inputted into said mixer 3. 
[0026]Frequency conversion of the signal inputted into this mixer 3 is carried out with said 1st 
oscillator 8, After being amplified with said IF amplifier 4, it gets over by said demodulation 
section 13 which comprises said phase comparator 5, said loop ampUfier 6, said LPFIO, and said 
2nd oscillator 9, and a demodulation component is amplified with said video amplifier 7, and is 
outputted from said output terminal 1 1 . 

[0027] Drawing 2 is a detail view of said 2nd oscillator 9. Drawing 2 shows the tuned circuit 72 
which determines the balanced type oscillating circuit 71 and oscillating frequency. 
[0028]The introduction balance type oscillating circuit 71 is explained. The transistors 53 and 54 
constitute a differential amplifying circuit, and the emitter is connected to the grounding terminal 
63 through both the constant current sources 60. 

[0029]The collector of said transistor 54 is connected to the 1st output terminal 62 via the 
capacitor 55, and this 1st output terminal 62 is connected to the base of said transistor 53 via the 
capacitor 56. 

[0030]The collector of this transistor 53 is connected to the 2nd output terminal 64 via the 
capacitor 58, and this 2nd output terminal 64 is connected to the base of said transistor 54 via the 
capacitor 57. 

[0031]The voltage applied to the voltage supplying terminal 61 is supplied to said transistors 53 
and 54 via the resistance 5 1 and 52, respectively, and the output of the amplifying circuit 59 of 
loop amplifier is connected to the voltage control terminal 65. 

[0032]Next, said tuned circuit 72 is explained. Said 1st output terminal 62 and the coil 66 for 
adjustment provided between earth pattems, It constitutes from a series circuit of the varicap 
diodes 67 and 69 which connected cathodes between said 2nd output terminal 64, the pattem 70 
for alignment provided between earth pattems, and said 1st output terminal 62 and said 2nd 
output terminal 64. 

[0033]The resistance 68 is formed between the node of these two varicap diodes 67 and 69, and 
said voltage control terminal 65. 

[0034]By the above composition, a balanced type oscillating circuit is constructed with said 
transistors 53 and 54, Positive feedback is applied by said capacitors 55 and 56, and 57 and 58, 
and oscillating frequency is mainly determined with said coil 66 for adjustment in said tuned 
circuit 72, said pattem 70 for alignment, and said two varicap diodes 67 and 69. 
[0035] Drawing 3 is an important section perspective view of the 2nd oscillator by this invention 
shown in drawing 2 . ICIOI which includes the balanced type oscillating circuit 71 on the printed 
circuit board 107 in drawing; 3 , The coil 66 for adjustment which consists of a winding coil 
connected between the 1st output terminal 62 of this ICIOI, and the 1st earth pattem 111, The 
series circuit of the varicap diodes 67 and 69 which connected cathodes between the pattem 70 
for alignment which consists of a print pattem connected between the 2nd output terminal 64 and 
the 2nd earth pattem 112, and said 1st output terminal 62 and said 2nd output terminal 64 is 
connected. 

[0036]The resistance 68 is formed between the node 113 with these two varicap diodes 67 and 
69, and the voltage control terminal 65. 

[0037]Next, drawing 4 explains signs that oscillating frequency is adjusted with said coil 66 for 
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adjustment. Drawing 4 (a) looks at drawing 3 from the upper surface A of covering, and drawing 
4 _(b) looks at drawing 3 from the side B. 

[0038]In drawing 4 (a) and drawing 4 (b), in the earth pattem 257 of the printed circuit board 
107, it is connected by soldering, and the metallic frame 255 is covered with the metallic covers 
254 and 258, and, as for the upper surface, establishes the covering hole 251 for coil adjustment 
in this metallic cover 254. 

[0039]Making [ and ] it the direction and said pattem 253 for alignment of a roller of said coil 66 
for adjustment located almost in parallel at this time, the interval Q from said coil 66 for 
adjustment to the outside of said pattem 70 for alignment makes it less than it whether to be 
equivalent to the outer diameter P of said coil 66 for adjustment. 

[0040]However, it thinks as what the float to said printed circuit board 107 of said coil 66 for 
adjustment does not have at this time. 

[0041]By this mutual-inductance M generated between said coil 107 for adjustment, and said 
pattem 70 for alignment, adjustment of oscillating frequency is attained without changing 
every as a changed part of a mutual inductance, and losing most balance of a tuned circuit as a 
result by leaning said coil 107 for adjustment to the direction of said pattem 70 for alignment. 
[0042] Drawing 4 (c) and (d) shows the state after leaning and adjusting the coil for adjustment to 
the direction of the pattem for alignment of a lot in drawing 4 (a) and (b). 
[0043 ]The case where the interval Q from said coil 66 for adjustment to the outside of said 
pattem 70 for alignment is set as the abbreviation 1/2 of the outer diameter P of said coil 66 for 
adjustment is explained using drawing 4 (a), (b), (c), and (d). 

[0044]By this setting out, mutual-inductance M between said coil 66 for adjustment and said 

pattem 70 for alignment is made [ two ] in about 1/to a conventional example, and change **M 
of a mutual inductance is made to one half to a conventional example. The variable range of 
oscillating frequency with said coil 66 for adjustment at that time is about 1 8 MHz, and is 
enough to 10 MHz of an actually required variable range. 

[0045]That is, the sensitivity to change of frequency with the coil for adjustment can be set [ two 
] up in about 1/of a conventional example, and adjustment with the sufficient accuracy of 
oscillating frequency is attained. 

[0046]The coil which seems to be clearer than drawing 4 (a) from said covering hole 251 for 

adjustment turns into only the one coil 66 for adjustment, Since this coil 66 for adjustment is 
leaned and adjusted, adjustment is easy, this covering hole for adjustment can be fiirther made 
small, and spurious radiation and diving can be improved. 

[0047]Drawmg_5__(a) and (b) shows the case where an earth pattem is provided in the opposite 
side of the print pattem which constitutes the inductance of a tuned circuit, from drawing 4 (a) 
and (b). 

[0048]In drawing 5 (a) and (b), in the earth pattem 307 of the printed circuit board 107, it is 
connected by soldering, and the metallic frame 255 is covered with the metalhc covers 254 and 
258, and, as for said metallic frame 255, estabhshes the covering hole 251 for coil adjustment in 

this metallic cover 254. 

[0049]To said printed circuit board 107, the coil 66 for adjustment and the pattem 70 for 
alignment are set at the same physical relationship as drawing 4 (a) and (b), said earth pattem 
307 is put on the opposite side of this pattem 70 for aligimient, and it has composition of a 
microstrip line. 

[0050]Thereby, the level of the spurious radiation emitted from the inductance by said pattem 70 
for alignment is reduced. 



Page 5 of 14 



Machine EngUsh Translation of JP 8-046424 A 



[0051] Drawing 6 i s an important section perspective view of the 2nd oscillator by this invention 
shown in drawing 2. 

The case where the shape of the print pattern which constitutes the pattern for alignment differs 
is shown. 

[0052JIC101 which includes a balanced type oscillating circuit on the printed circuit board 357 
ii^ drawing 6 . The coil 66 for adjustment connected between the 1st output terminal 62 of this 
ICIOI, and the earth pattem 111, The varicap diodes 67 and 69 which carried out the series 
connection of the cathodes between the pattem 356 for alignment connected between the 2nd 
output terminal 64 and the earth pattem 112, and said 1st output terminal 62 and said 2nd 
terminal 64 are arranged. 

[0053]The resistance 68 is formed between the node 113 with these two varicap diodes 67 and 
69, and the voltage control terminal 65. 

[0054] Drawing 7 (a) and (b) explains signs that oscillating frequency is adjusted with said coil 

66 for adjustment. 

[0055] Drawing 7 (a) looks at drawing 6 from the upper surface A of covering, and drawing 7 (b) 
looks at drawing 6 from the side B. 

[0056]In drawing 7 (a) and (b), in the earth pattem 407 of the printed circuit board 357, it is 
connected by soldering and the metallic frame 255 shows the case where said earth pattem 407 is 
put on the opposite side of the substrate of the pattem 356 for alignment which consists of the 
408,409,410th grade. 

[0057]Said metallic frame 255 is covered with the metallic covers 258 and 254, and establishes 

the covering hole 251 for coil adjustment in this metallic cover 254. 

[0058]Said horseshoe-shaped pattem 356 for alignment which makes said coil 66 for alignment 
counter, and becomes from 408-410 at this time is formed. 

[0059]The fiirthest pattem part 410 for alignment is specifically located from said coil 66 for 
adjustment almost in parallel to the direction of the winding of the coil 66 for adjustment. The 
pattem part 409 for alignment is connected to this pattem part 410 for alignment in the direction 
of said coil 66 for adjustment almost right-angled at one side of said pattem part 410 for 
alignment. The pattem part 408 for alignment is connected to the other end of said pattem part 
410 for alignment in the direction of said coil 66 for adjustment almost right-angled at said 
pattem part 410 for alignment. 

[0060]At this time, the relation with the size R from the outer diameter P and said coil 66 for 
adjustment of a winding portion of said coil 66 for adjustment to the outside of said pattem part 
410 for alignment is mostly made into P>=R, and is fiirther made mostly into P<=S about length 

[ of said pattem part 410 for alignment ] S. 

[0061]Thereby, said pattem part 408 for alignment and all of 409 and 410 will have a mutual 
inductance between said coils 66 for adjustment, and the adjustable range and adjustment 
accuracy of frequency at the time of coil adjustment can be chosen by this setting out of R and S. 

r00621 Dravving 8 and drawing 9 show the case where the shape of the pattem for alignment 
which comprises 408,409,410 of drawing 7 (a) which is one example of this invention differs. 
[0063 ]In drawini^ 8 . the covering hole 25 1 for adjustment was established in the metallic cover 
254, and the zigzag type pattem 454 for alignment which consists of the coil 66 for adjustment 
which consists of a winding coil, and a print pattem is formed. 

[0064]At this time, it is made into less than it whether for the size V from said coil 66 for 
adjustment to the outside of said pattem 454 for alignment to be almost the same to the outer 
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diameter P of said coil 66 for adjustment. 

[0065]Tlie mutual inductance between said coil 66 for adjustment and said pattem 454 for 
alignment can take by this more greatly than the mutual inductance in drawing 7 (a) which is one 
example of this invention, and the adjustable range and adjustment accuracy of frequency at the 
time of coil adjustment can be chosen. 

[0066]In drawing 9 . the covering hole 25 1 for adjustment is established in the metallic cover 
254, the pattem 454 for alignment which consists of a print pattem made spiral with the coil 66 
for adjustment which consists of a winding coil is formed, and the central part is connected to the 
earth pattem 475. 

[0067]At this time, it is made into less than it whether for the size W from said coil 66 for 
adjustment to the outside of said pattern 474 for alignment to be almost the same to the outer 
diameter P of said coil 66 for adjustment. 

[0068]The mutual inductance between said coil 66 for adjustment and said pattem 474 for 

alignment can take by this more greatly than the mutual inductance in drawing 7 (a) which is one 
example of this invention, and the adjustable range and adjustment accuracy of frequency at the 
time of coil adjustment can be chosen. 
[0069] 

[Effect of the Invention] As mentioned above, while according to the tuned circuit of the 
oscillator of this invention using the 1 st inductance as the coil for adjustment which consists of a 
winding coil and forming the 2nd inductance by the pattem for alignment which consists of 
microstrip lines, It is made to counter so that it may have a mutual inductance between said 1st 
inductance and said 2nd inductance, and arranges, and said coil for adjustment is leaned and 
adjusted to the direction of said inductance. 

[0070]Without becoming one piece and caring about the coil of another side like before, since it 
can adjust, the coil for adjustment which this looked at from the covering hole can make the 
covering hole for adjustment small, and an effective design is possible for it to disturbance by 
spurious radiation or diving. 

[0071]By composition of the tuned circuit which consists of a pattem for alignment which 
consists of microstrip lines, and a coil for adjustment. Disclosure of the oscillation ingredient 
from a tuned circuit can be substantially reduced by being able to set up the variation of the 
mutual inductance optimal at the time of adjustment, and attaining adjustment with the sufficient 
accuracy of oscillating frequency, and using a microstrip line for a tuned circuit. 
[0072]As mentioned above, a high frequency device with the balanced type oscillator which is 
low cost and was excellent can be provided by adopting this invention. 

TECHNICAL FIELD 

[Industrial Application]This invention relates to a balanced type oscillator and the high 
frequency device which used it. 

PRIOR ART 



[Description of the Prior Art]The conventional balanced type oscillator is explained below. 
[0003]The conventional oscillator was constituted as shown in drawing 10 . Namely, IC501 
which includes a balanced type oscillating circuit on the printed circuit board 507, The 1st coil 
505 for adjustment provided between the 1st output terminal 508 of this IC501, and the 1st earth 
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pattern 511, The 2nd coil 506 for adjustment provided between tlie 2nd output terminal 5 10 of 
said IC501, and the 2nd earth pattern 512, The series circuit with the two varicap diodes 503 and 
504 which connected cathodes between said 1st output terminal 508 and the 2nd output terminal 
510 was arranged. 

[0004]The resistance 502 was formed between the node 513 of these two varicap diodes 503 and 
504, and the voltage control terminal 509 of said IC501. 

[0005] And adjustment of this oscillating frequency was performed by adjusting the interval of 
said 1st coil 505 for adjustment, and said 2nd coil 506 for adjustment, and changing a mutual 
inductance. 

[0006]The situation of adjustment with the coil for adjustment in the conventional oscillator is 

explained to drawing 11 (a), (b), (c), and (d). 

[0007]At drawing 1 1 (a), the state where drawing 1 0 w as seen from the upper surface A is 
shown, and drawing 1 1 (b) shows the state where drawing 10 was seen from the side B. 
[0008]The earth pattern 557 of the printed circuit board 507 is soldered to the metallic frame 555 
by drawing 1 1 (a) and (b). Forming the 1st coil 505 for adjustment, and the 2nd coil 506 for 
adjustment in said substrate 507, said metallic frame 555 was covered with the coverings 554 
and 558, and has established the covering hole 551 for coil adjustment in this covering 554. 
[0009] While said 1st coil 505 for adjustment and said 2nd coil 506 for adjustment make a roller 
a uniform direction mostly and arrange it at this time. The outer diameter P of this 1st alignment 
coil 505 and the 2nd coil 506 for adjustment presupposes that it is the same in abbreviation, sets 
the interval U of this 1st alignment coil 505 and the 2nd coil 506 for adjustment to two in about 
1/of the outer diameter P of said 1st coil 505 for adjustment, and is giving mutual-inductance M 
mutually. 

[0010] Drawing 11 (c) and (d) shows the state after adjustment with these two coils for 
adjustment. 

[001 l]If the 1st coil 505 for adjustment is leaned to the direction of the 2nd coil 506 for 
adjustment and both interval is adjusted in drawing 1 1 (c) and (d), Oscillating frequency can be 
adjusted, while the mutual inductance of both said 1st coil 505 for adjustment and said 2nd coil 
506 for adjustment can fluctuate only "^^M and maintains the balance of an oscillator. 
[0012]The variable range of oscillating frequency with said 1st coil 505 for adjustment is about 
35 MHz, and to 10 MHz of an actually required variable range, although it is sufficient value, 
specifically. Mutual mutual-inductance M was large, change ^'^M of the mutual inductance at the 
time of coil adjustment became large, the variation of frequency became large as a result, and 
fine adjustment of oscillating frequency was difficult. 

[00 13] Although it is possible to extend the interval U of said 1st coil 505 for adjustment, and 
said 2nd coil 506 for adjustment in drawing 1 1 (b) as one of the improving method of this. For 
example, in order to set the variable range of oscillating frequency with said 1st coil 505 for 
adjustment to two in about 1/from conventional 35 MHz, The interval U of said 1st coil 505 for 
adjustment and said 2nd coil 506 for adjustment must be extended from 0.5 time from an 
experiment 1.25 times and about 2.5 times to the outer diameter P of said 1st coil 505 for 
adjustment. 

[0014]That is, a space will be occupied more greatly on a printed circuit board than a 
conventional example. By radiation of the oscillation ingredient from the coil for adjustment, the 
sensitivity of a BS tuner is lowered, for example, or noise volume was enlarged and performance 

was degraded. 

[00 15] When adjusting one coil for adjustment with a regulating rod, it hits the coil for 
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adjustment of another side, It is necessary to enlarge tlie covering liole 551 for said coil 
adjustment for adjusting these two coils 505,506 for adjustment more than twice [ further / about 
], and it is influenced to the exterior of a BS tuner by the spurious radiation and diving by this 
covering hole 551, or gives. 

EFFECT OF THE INVENTION 



[Effect of the Invention]As mentioned above, while according to the tuned circuit of the 
oscillator of this invention using the 1st inductance as the coil for adjustment which consists of a 

winding coil and forming the 2nd inductance by the pattem for alignment which consists of 
microstrip lines. It is made to counter so that it may have a mutual inductance between said 1st 
inductance and said 2nd inductance, and arranges, and said coil for adjustment is leaned and 
adjusted to the direction of said inductance. 

[0070]Without becoming one piece and caring about the coil of another side like before, since it 
can adjust, the coil for adjustment which this looked at from the covering hole can make the 
covering hole for adjustment small, and an effective design is possible for it to disturbance by 
spurious radiation or diving. 

[0071]By composition of the tuned circuit which consists of a pattem for alignment which 
consists of microstrip lines, and a coil for adjustment. Disclosure of the oscillation ingredient 
from a tuned circuit can be substantially reduced by being able to set up the variation of the 
mutual inductance optimal at the time of adjustment, and attaining adjustment with the sufficient 
accuracy of oscillating frequency, and using a microstrip line for a tuned circuit. 
[0072]As mentioned above, a high frequency device with the balanced type oscillator which is 
low cost and was excellent can be provided by adopting this invention. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionJIn such conventional composition, by radiation of the 
oscillation ingredient from the coil 505,506 for adjustment, the sensitivity of a BS tuner is 
lowered, for example, or noise volume was enlarged and performance was degraded. 
[00 17] Since a regulating rod is put into the covering hole 551 for coil adjustment, a mutual 
inductance is changed by the interval of the two coils 505,506 for adjustment at the time of 
adjustment and oscillating frequency is adjusted, change the coil for adjustment of an adjusting 
side, or. Since it was hard to double the variation to the oscillating frequency at the time of coil 
adjustment with large predetermined oscillating frequency again, the man day had started. 
[0018]Therefore, this covering hole 551 was the issue which it must be large for adjustment of a 
coil, must be made small in order for disturbance by spurious radiation and diving to be 
generating in one side, and must be solved. Then, adjustment accuracy of this invention is high 
and it aims at moreover providing what has few spurious radiation and diving. 



MEANS 



[Means for Solving the ProblemJIn order to attain this purpose, while using the 1st inductance as 
a coil for adjustment which consists of a winding coil in a tuned circuit of an oscillator of this 
invention and forming the 2nd IDANKU wardrobe by a pattem for alignment which consists of 
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print patterns, It is made to counter so tliat it may have a mutual inductance between said 1st 
inductance and said 2nd inductance, and arranges. 

OPERATION 



[Function] Since the 1st inductance is used as a winding coil and the 2nd inductance is formed 
with the print pattern from this composition, Adjustment of oscillating frequency is possible for 
the coil for adjustment seen from the covering hole, without becoming one piece and caring 
about the coil for adjustment of another side like before, and since variation to the oscillating 
frequency at the time of coil adjustment can be made small, by a smaller man day, it is accurate 
and adjustment of oscillating frequency is attained. 

[0021]The spurious radiation from the print pattern of said this 2nd inductance can be reduced by 
using said 2nd inductance as a print pattem, and using an opposite side as an earth pattem. 



EXAMPLE 



[ExampleJIt explains referring to drawings for the example of this invention below. Drawing 1 i s 
a block diagram showing the BS tuner in one example of this invention. 
[0023 ]BS tuner 14 consists of the down converter part 12 and the demodulation section 13 in 
drawing 1 . Said down converter part 12 consists of the mixer 3 into which RF amplifier 2 
connected to the input terminal 1, and this RF amplifier 2 and 1st oscillator 8 are inputted, and IF 
amplifier 4 connected to the ou^ut of this mixer 3. 

[0024]The phase comparator 5 by which said demodulation section 13 was connected to said IF 
amplifier 4, The loop amplifier 6 connected to this phase comparator 5, and the video amplifier 7 
connected to this loop amplifier 6, It consists of the low pass filter (henceforth LPF) 10 
connected to the output of said loop amplifier 6, and said 2nd oscillator 9 connected to the output 
of this LPF 10, and the output of this 2nd oscillator 9 is inputted into said phase comparator 5. 
[0025 ]The output of said video amplifier 7 is connected to the output terminal 1 1 . Next, 
operation is explained. Through said input terminal 1, the input signal from BS antenna is 
amplified with said RF amplifier 2, and is behind inputted into said mixer 3. 
[0026]Frequency conversion of the signal inputted into this mixer 3 is carried out with said 1st 
oscillator 8, After being amplified with said IF amplifier 4, it gets over by said demodulation 
section 13 which comprises said phase comparator 5, said loop amphfier 6, said LPF 10, and said 
2nd oscillator 9, and a demodulation component is ampUfied with said video amplifier 7, and is 
outputted fi^om said output terminal 1 1 . 

[0027] Drawing 2 is a detail view of said 2nd oscillator 9. Drawing 2 shows the tuned circuit 72 
which determines the balanced type oscillating circuit 71 and oscillating frequency. 
[0028]The introduction balance type oscillating circuit 71 is explained. The transistors 53 and 54 
constitute a differential amplifying circuit, and the emitter is connected to the grounding terminal 

63 through both the constant current sources 60. 

[0029]The collector of said transistor 54 is connected to the 1st output terminal 62 via the 
capacitor 55, and this 1st output terminal 62 is connected to the base of said transistor 53 via the 
capacitor 56. 

[0030]The collector of this transistor 53 is connected to the 2nd output terminal 64 via the 
capacitor 58, and this 2nd output terminal 64 is connected to the base of said transistor 54 via the 
capacitor 57. 
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[0031]The voltage applied to the voltage supplying terminal 61 is supplied to said transistors 53 
and 54 via the resistance 5 1 and 52, respectively, and the output of the amplifying circuit 59 of 
loop amplifier is connected to the voltage control terminal 65. 

[0032]Next, said tuned circuit 72 is explained. Said 1st output terminal 62 and the coil 66 for 
adjustment provided between earth patterns. It constitutes from a series circuit of the varicap 
diodes 67 and 69 which connected cathodes between said 2nd output terminal 64, the pattem 70 
for alignment provided between earth pattems, and said 1st output terminal 62 and said 2nd 
output terminal 64. 

[0033]The resistance 68 is formed between the node of these two varicap diodes 67 and 69, and 

said voltage control terminal 65. 

[0034]By the above composition, a balanced type oscillating circuit is constructed with said 
transistors 53 and 54, Positive feedback is applied by said capacitors 55 and 56, and 57 and 58, 
and oscillating frequency is mainly determined with said coil 66 for adjustment in said tuned 
circuit 72, said pattem 70 for alignment, and said two varicap diodes 67 and 69. 
[0035] Drawing 3 is an important section perspective view of the 2nd oscillator by this invention 
shown in drawing 2 . ICIOI which includes the balanced type oscillating circuit 71 on the printed 
circuit board 107 in drawing 3 . The coil 66 for adjustment which consists of a winding coil 
connected between the 1st output terminal 62 of this ICIOI, and the 1st earth pattem 111, The 
series circuit of the varicap diodes 67 and 69 which connected cathodes between the pattem 70 
for alignment which consists of a print pattem connected between the 2nd output terminal 64 and 
the 2nd earth pattem 112, and said 1st output terminal 62 and said 2nd ou^ut terminal 64 is 
connected. 

[0036]The resistance 68 is formed between the node 113 with these two varicap diodes 67 and 

69, and the voltage control terminal 65. 

[0037]Next, drawing 4 explains signs that oscillating frequency is adjusted with said coil 66 for 
adjustment. Drawing 4 (a) looks at drawin g 3 from the upper surface A of covering, and drawing 
4_(b) looks at drawing 3 from the side B. 

[0038]In drawing 4 (a) and drawing 4 (b), in the earth pattem 257 of the printed circuit board 
107, it is connected by soldering, and the metallic frame 255 is covered with the metallic covers 
254 and 258, and, as for the upper surface, establishes the covering hole 251 for coil adjustment 
in this metallic cover 254. 

[0039]Making [ and ] it the direction and said pattem 253 for alignment of a roller of said coil 66 
for adjustment located almost in parallel at this time, the interval Q from said coil 66 for 
adjustment to the outside of said pattem 70 for alignment makes it less than it whether to be 
equivalent to the outer diameter P of said coil 66 for adjustment. 

[0040]However, it thinks as what the float to said printed circuit board 107 of said coil 66 for 
adjustment does not have at this time. 

[0041]By this mutual-inductance M generated between said coil 107 for adjustment, and said 
pattem 70 for alignment, adjustment of oscillating frequency is attained without changing **M 

every as a changed part of a mutual inductance, and losing most balance of a tuned circuit as a 
result by leaning said coil 107 for adjustment to the direction of said pattem 70 for alignment. 
r00421 DrawinR 4 (c) and (d) shows the state after leaning and adjusting the coil for adjustment to 
the direction of the pattem for alignment of a lot in drawing 4 (a) and (b). 
[0043 ]The case where the interval Q from said coil 66 for adjustment to the outside of said 
pattern 70 for alignment is set as the abbreviation 1/2 of the outer diameter P of said coil 66 for 
adjustment is explained using drawing 4 (a), (b), (c), and (d). 
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[0044]By this setting out, mutual-inductance M between said coil 66 for adjustment and said 
pattern 70 for alignment is made [ two ] in about 1/to a conventional example, and change **M 
of a mutual inductance is made to one half to a conventional example. The variable range of 
oscillating frequency with said coil 66 for adjustment at that time is about 18 MHz, and is 
enough to 10 MHz of an actually required variable range. 

[0045]That is, the sensitivity to change of frequency with the coil for adjustment can be set [ two 
] up in about 1/of a conventional example, and adjustment with the sufficient accuracy of 
oscillating frequency is attained. 

[0046]The coil which seems to be clearer than drawing 4 (a) from said covering hole 251 for 

adjustment tums into only the one coil 66 for adjustment, Since this coil 66 for adjustment is 
leaned and adjusted, adjustment is easy, this covering hole for adjustment can be further made 
small, and spurious radiation and diving can be improved. 

|"00471 Drawing 5 (a) and (b) shows the case where an earth pattem is provided in the opposite 
side of the print pattem which constitutes the inductance of a tuned circuit, from drawing 4 (a) 
and (b). 

[0048]In drawing 5 (a) and (b), in the earth pattem 307 of the printed circuit board 107, it is 
connected by soldering, and the metallic frame 255 is covered with the metalUc covers 254 and 
258, and, as for said metallic frame 255, estabUshes the covering hole 251 for coil adjustment in 

this metallic cover 254. 

[0049]To said printed circuit board 107, the coil 66 for adjustment and the pattem 70 for 
alignment are set at the same physical relationship as drawing 4 (a) and (b), said earth pattem 
307 is put on the opposite side of this pattem 70 for alignment, and it has composition of a 

microstrip line. 

[0050]Thereby, the level of the spurious radiation emitted from the inductance by said pattem 70 
for alignment is reduced. 

[0051] Drawing 6 i s an important section perspective view of the 2nd oscillator by this invention 
shown in drawing 2 . 

The case where the shape of the print pattem which constitutes the pattem for alignment differs 
is shown. 

[0052JIC101 which includes a balanced type oscillating circuit on the printed circuit board 357 
in drawing 6. The coil 66 for adjustment connected between the 1st output terminal 62 of this 
ICIOI, and the earth pattem 111, The varicap diodes 67 and 69 which carried out the series 
connection of the cathodes between the pattem 356 for alignment connected between the 2nd 
output terminal 64 and the earth pattem 112, and said 1st output terminal 62 and said 2nd 
terminal 64 are arranged. 

[0053]The resistance 68 is formed between the node 113 with these two varicap diodes 67 and 
69, and the voltage control terminal 65. 

[0054] Drawing 7 (a) and (b) explains signs that oscillating frequency is adjusted with said coil 
66 for adjustment. 

[0055] Drawing 7 (a) looks at drawing 6 from the upper surface A of covering, and drawing 7 (b) 
looks at drawing 6 from the side B. 

[0056]In drawing 7 (a) and (b), in the earth pattem 407 of the printed circuit board 357, it is 
connected by soldering and the metallic frame 255 shows the case where said earth pattem 407 is 
put on the opposite side of the substrate of the pattem 356 for alignment which consists of the 
408,409,410th grade. 



Page 12 of 14 



Machine EngUsh Translation of JP 8-046424 A 



[0057]Said metallic frame 255 is covered with the metallic covers 258 and 254, and establishes 
the covering hole 251 for coil adjustment in this metallic cover 254. 

[0058]Said horseshoe-shaped pattern 356 for alignment which makes said coil 66 for alignment 
counter, and becomes from 408-410 at this time is formed. 

[0059]The furthest pattern part 410 for alignment is specifically located from said coil 66 for 
adjustment almost in parallel to the direction of the winding of the coil 66 for adjustment, The 
pattem part 409 for alignment is connected to this pattem part 410 for alignment in the direction 
of said coil 66 for adjustment almost right-angled at one side of said pattem part 410 for 
alignment. The pattem part 408 for alignment is connected to the other end of said pattem part 
410 for alignment in the direction of said coil 66 for adjustment almost right-angled at said 
pattem part 410 for alignment. 

[0060]At this time, the relation with the size R from the outer diameter P and said coil 66 for 
adjustment of a winding portion of said coil 66 for adjustment to the outside of said pattem part 
410 for alignment is mostly made into P>=R, and is further made mostly into P<=S about length 

[ of said pattem part 410 for alignment ] S. 

[0061]Thereby, said pattem part 408 for alignment and all of 409 and 410 will have a mutual 
inductance between said coils 66 for adjustment, and the adjustable range and adjustment 
accuracy of frequency at the time of coil adjustment can be chosen by this setting out of R and S. 
[0062] Drawing 8 and drawing 9 show the case where the shape of the pattem for alignment 
which comprises 408,409,410 of drawing 7 (a) which is one example of this invention differs. 
[0063 ]In drawing 8 , the covering hole 251 for adjustment was established in the metallic cover 
254, and the zigzag type pattem 454 for alignment which consists of the coil 66 for adjustment 
which consists of a winding coil, and a print pattem is formed. 

[0064]At this time, it is made into less than it whether for the size V from said coil 66 for 
adjustment to the outside of said pattem 454 for alignment to be almost the same to the outer 
diameter P of said coil 66 for adjustment. 

[0065]The mutual inductance between said coil 66 for adjustment and said pattem 454 for 

alignment can take by this more greatly than the mutual inductance in drawing 7 (a) which is one 
example of this invention, and the adjustable range and adjustment accuracy of frequency at the 
time of coil adjustment can be chosen. 

[0066]In drawing 9 . the covering hole 25 1 for adjustment is established in the metallic cover 
254, the pattem 454 for alignment which consists of a print pattem made spiral with the coil 66 
for adjustment which consists of a winding coil is formed, and the central part is connected to the 
earth pattem 475. 

[0067]At this time, it is made into less than it whether for the size W from said coil 66 for 
adjustment to the outside of said pattem 474 for alignment to be almost the same to the outer 
diameter P of said coil 66 for adjustment. 

[0068]The mutual inductance between said coil 66 for adjustment and said pattem 474 for 
alignment can take by this more greatly than the mutual inductance in drawing 7 (a) which is one 
example of this invention, and the adjustable range and adjustment accuracy of frequency at the 
time of coil adjustment can be chosen. 

DESCMPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rOrawina ll The block diagram showing the BS tuner by one example of this invention 
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[Drawing 2] The circuit diagram of the 2nd oscillator of the BS tuner 
[Drawing 3]The important section perspective view of the 2nd oscillator of the BS tuner 
[Drawing 4] (a) is the plan which looked at the state before adjustment with the coil of drawing 3 
from the upper surface A of covering of drawing 3 . 

(b) is the sectional view which looked at the state before adjustment with the coil of drawing 3 
from the side B of drawing 3 . 

(c) is the plan which looked at the state after adjustment with the coil of drawing 3 from the 
upper surface A of covering of drawing 3 . 

(d) is the sectional view which looked at the state after adjustment with the coil of drawing 3 
from the side B of drawing 3 . 

[Drawing 5] (a) is a plan of other examples corresponding to drawing 4 (a). 

(b) is a sectional view of other examples corresponding to drawing 4 (b). 

[Drawing 6] The important section perspective view of the 2nd oscillator of a BS tuner 

[Draw ing 7] (a) is the plan which looked at the state before adjustment with the coil of drawing 6 

from the upper surface A of covering. 

(b) is the sectional view which looked at the state before adjustment with the coil of draw ing 6 
from the side B of covering. 

[ Draw in g 8 ]The plan of other examples of the pattem for alignment 

[Drawing 9] The plan of other examples of the pattem for alignment 

[Drawing l()] The important section perspective view of the 2nd oscillator of the conventional BS 
tuner 

[Drawing ll] (a) is the plan which looked at the state before adjustment with the coil of drawing 
ULfi'om the upper surface A of covering. 

(b) is the sectional view which looked at the state before adjustment with the coil of drawing 10 
from the side B of covering. 

(c) is a plan showing the state after adjustment with the coil of drawing 11 (a). 

(d) is a sectional view showing the state after adjustment with the coil of drawing 11 (b). 
[Description of Notations] 

I Input terminal 

9 The 2nd oscillating circuit 

II Output terminal 

12 Down converter part 

13 Demodulation section 
62 The 1st output terminal 
64 The 2nd output terminal 

66 The coil for adjustment 

67 Varicap diode 

69 Varicap diode 

70 The pattem for alignment 

71 Balanced type oscillating circuit 

72 Tuned circuit 



[Translation done.] 
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mm^-i )v<bbh, i5iiBiS2^oai:^iS5^64 tr-x7\° 
^-ym^zmi-tzmmm^-^^-yi ot^ tuiBmiom 
^ijs^^ 6 2 1 fffiam 2 c^ai:^3S^ 6 4 1 tora v - k 

|3I±2rffii! Ltzf^ U ^ -\' >y T :^^-f :t- H 6 7 i: 6 9 tOit 
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[0 0 3 3] ^^02'?tfO^^'U^■v■7r^-Y:t- 
[0034] VJ.±cr)mmzi 0 , MIE h 9 5 3 

i:5 4^:-c^N'5y>^ffl^iiiiig&m^. msi^ yfy^ 

55 t 5 6t57 t58l,zi.-oXlEmm:b'^Mf^tLX, 

6 7 i: 6 9 tT^iz^mmm^t^m^^tih . 

[0 0 3 5] I13«. EI2tC^-r*^B^tCj:.Sm2«7)5l 

1 0 7cO±t, >'^'7yxffi5&®IlIf&7 1 ^^tf I C 1 0 

It. Zcr)l C 1 0 KDmiCDliiJ^I^'f-e 2bmi(Dr 
-x.n°^?->i 1 1 fciDratcSiELfc^Jln-f;u*^^>^ 
-S.ili|Sfflr3'f;l-6 6i;. ^2 SOtfl^jffi^ 6 4 i:^2 COT 

— xys":^'— ✓'1 1 2hcr>m\zw^Ltzy^}y\'^'<-?~y 

*^A,5r^|s]|i|ffl^N°^'-y 7 0 t . WIBm 1 Offi^S^e 

2 1 fjia^ 2 com^®^ 6 4 1 cTjraitc^ y - irI±*s 

ML7tvSiJ^-r ■yr:^'^ :t- H 6 7 t 6 9 <7)[t?iJlI|£§^ 

[00 3 6] i/^, Zcr,2-:)CV<.'')^^ -/Tf'A 

6 7 h 6 9 hcOSfL'S 1 1 3 t , flffi$lJ«^ 6 5 hcO 

[0037] j«-Mfeiiisffl3-f;L'6 6 [zx ^wmmm. 

^:^J<.~cr>±MAX^^tzij<^:)X'h'0 . 114 (b) {iH 

3immBi}^t:>^fzij(nx'ht. 

[0 0 38] 04 (a) HXlfmA. (b ) tCiav^T. ^ 
JR:'^— A2 5 5{irU>-NS«l 0 7(7)r-Xy^°^'— 
-2 5 4 1 2 5 8 hTS^^x. ;<7)^M;^'>'n'-2 5 4tc 

lia^ )vmm.m<n^^'<'-'K2 5 1 ^fS(ti>. 

[0039] ^cr>mz^ BulBIBSffln-^' 6c7)^|fi<55 

:trini^:Bfrieiaiifflffl>'>°^-y2 5 3 1 jawt-fiBS 

7 ocr)m^t.x<DmmQi±m%m^m^^ )V6 e<Dm^ 

[0040] fit, <I<50B#fcH9ieil^ffl3-'f;l'66<?3Hrf 

IBryyh^i 0 7i:=m-^#i^{i*H'^i>ioi: fr# 

[0041] <rfLtcj; |frifii)iiEfflr?-f;n 0 7 fcifr 
iB^3liSlffl^^°:7-y 7 0 }i(7mx%^Lx\>^hmK^ y-r 

9~y70 co^^/vMit-g. t i D fflS-^ i^^"^' ^ 
<nmY.%h LTAM-fOpT^T'^ . temi; tT|SIiilHlS& 

[0042] 114 (c)joJ;tA'(d) T-ti, 04 ( a ) 



[0043] H4 (a), (b), (c), (d)S:ffl 

v-'T. t^rlaii»ffl3^;^-6 6;^^A,|^flSRilllffl^^°;^'->7 

0 c7)5'[-f ij t TOPhIPIQ SrfulBllslSffln -f ;P 6 6 co^?KSP 

[0 044] ic^^StCctO. milBil3Sffl3^;l^6 6^: 
l^^fBlili)ilffl^^°r^'->'7 0 tcoral^offis-f >^r^ ^-y^^M 
^mm,zn\^m \/2^zx-% . mKi y^^^ yx^) 
mt^M.^m».m\,znLxi/2i,zx'^h. ttz. ^cr> 

im 1 8 MHzT-\ mmi,Z'£-W^^^m<0 l O MRz^^ 

LX+'^Xh^. 

[ 0 0 4 5 ] 0 s j; 

[0046] 04 (a) x^mi^t^^xJ:5i,zmm 

25\ X^^tt^^ Mt 1 fflcopSffl 
3W;i^6 6(?D;z'.i:^t? , ^c7)i)ilSffl3-f/P6 e^Wtr 

[ 0 0 4 7 ] 05 ( a ) , ( b ) -ca. 04 ( a ) . 

(b) XK)mmmim-( yr^^i'yx^mi&^troy 
h^'<9~yco^nmi,zT~xj'^9-yim.i>'rfz^^^ 

[004 8] 05 (a), ( b ) tCi^V^T. AM^l^- 
i^2 5 5lty°VyhXm.l 0 7C0T-;^VN°:^'— ^3 0 7 

tii^anmzx Kimm^ti. mffBA«7ix-A2 5 5 

ti^M^^^ - 254^:258^: xmhtl^ ^ cO#a;i?^N' 
-2 5 4tC{±3'f;HigSffl07^^s-;X2 5 1 ^iS(tl>« 

[0049] tfiiBr >jyhmmio7 ammm^^ 

6 6t|a|i9ffl>N°^-y7Oi:^04 (a) , (b)t|ai 

tfiaraf»tc*3§. z(r)nMW^'?-y7 o<7>mim>iz 

>,mUr~XJ^9~y 3 07 ^m.^. -^-^^nxhU-y 
y'=y^ycr>m^t^t. 

[00 50 ] ^tazx^. m%mmm->'<!'-y7 o\,zi. 
hAyy9 9yxi}^^m.^^fi^TSmm<Di^^Mt^ 

[005 1] 06{±. m2\,Z7kt^Wn\,zi:h^2<:r>% 

y y hJ-^9~ymm<r)m^j:^^^^ir^-t. 

[0052] 06tCio\/'«T, y^)yhW&3 5 7<7)Ji 

(c, j^'^yxm.mm^-^^ts i c 1 0 1 1 . i c 

1 0 lC0^1i^tB±lS^6 2tT-XyN°:^-yi 1 1 i; 

(^m\>zmmLtzmm.m^-^fveeh. m2coiii:nm=7-6 

4 r-Xy^°^->' 1 1 2i;CO^tC^t^L?tllifflffl^N°^' 

-^-S 56 mimiiOiiiJjm^6 2bmmm2cr,m 

T6 4tcormz7f;v- vm±^w.nimLfzJ-iu^^ -/ 

yy-i :t- ^■ 6 7 i: 6 9 i: ^WMt^ » 
[00 53] t.fz. <I(7)20C7)ySUJf^vr^-<:t-K 
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b7bb9 is^Offift* 1 1 3 t , flLE$lJfflIiS^ 6 5 t to 

[00 54] I5iairafiffl 3 -f >v6b{zx ^i^mwiUkwci: 

mm-thm^f-^mi ( a ) , ( b > vim-t^^. 

[ 0 0 5 5 ] 07 ( a ) iiiae Sr;^f^'^-^0±®AJ; 
tz%>(r)X'h^. 07 (b) {i:ll6Sr«HB>?)-^>M3tt<7) 

[0056] 117 (a)joj;V(b) tfeV^T. 

A2 5 Siirily ha«3 5 7tf0r-X/N°^'->'4 
O7i:{i:^Bgff(tt=:j;0«^$^X. 4 0 8, 409, 4 

1 O^j: D^'&|5Ii)Iffl^^°^->'3 5 6 <7)£^<?)K^^ffi^^ 

{i:Hfrier-;^^^°^'-y4 o 7 'km.<%^^^-t. 

[00 57] WM-^W,y 1^- A 25 5 {i#Jl;^'^^- 2 5 
St 2 5 4 h-cav\ ;^7)AM^^^'-2 5 4Uia-ifl' 

[0 0 58] ^lOBSiC. mfEIBIMlffl3^^1^6 6tcM[*I$ 
•ii:T4 0 8—4 lOj:*)^^ ^^cr>m9immm^-<^~ 

V3 5 6Sr|gH-So 

[00 59] ItfieiiSffl^ /t^e 6 i 19* 

t>jSV^|5lpfflyN°^'->'g|5^^4 1 OSHfiffln-f/l-e 6tf0 

9~vm%A 1 Oco— :^Wi;icO|3Ii)llfflyN°^-yg|5:5D^4 
1 OtC{JSTe«t|lliifflyN°:3'-yg|5:}i-4 0 9 SrHUiaillK 
fflrj>f;i.6 6<7):trf4fi^«ML. talBIB|lSffl>t^?-ygp^^ 

4 1 (^a:>mmzMmimmw'^^~ym%A i ot-jitj- 

lt:ft(c|5l||t|fflyA°^'-yg|I^4 0 8Sr|friBMSffln-f 

[0060] itfo^. HfrieiiSffl3-^;i^6 6<?)^^spc7) 

>'g|I^M 1 0mfilSf<7)^ffiRti7)M«(±{j{j-pfeR 
i: S^^^3miB|H|lraffl^^°^->'gP:a•4 1 OCOSS S(c 

[006 1 ] .mt J: 0 , |friE|BI|liimyN°^'->gp^^4 0 

8i5j;tA'4 0 9iiXxs^A 1 oc73t-^-r*ifrieiigsffl3-^ 

;P6 6 ^:(50^rffi5-f y:^^:^' r^'yx^^oi tC^r "9 . 
i to R at^" S tolas t j; 0 3 ;HiISB*^OJlJg^i^ii» 

[0062] I18&£X|19-C{4, *^BJtO— SUfi^J-C'S) 
^117 (a) (7)4 08. 4 0 9, 4 1 03&>^>ffi^SirT 

[00 63] l28tC*3V^-C. ^«;*^^-2 5 4(C(S:M^ 
ffl07^y^-?^:2 5 1 2-ia(t. ^m:J-f;^3&^^>^r-l>lllSffl 
a w ;P 6 6 i: T y y b y N":? - y ^> ^i: i^'^'-r^^'Mco |HI 

i)gfflVN°:^'->'4 5 4 t SrfSttT V-iS . 
[0 0 64] i£7)B$^ H>rlBi3Sm3-^/l'6 6*^A,frlB|5l 

3 ^ ;p 6 6 c?);?f.M P LT mm t ;&»^tLOTtc-r 

[0 0 6 5] MimW^^ -i }V ^ hmlt 

|siifM^N°^-y4 SAcomTcomK-^ 



[00 66] EI9tCi3V)T. 5 4(C{i|llS 

ffl<?0;i'V^-yv2 5 1 SriSft. ^rJ-f ;P;i)^^>^r-S>l)i|fiffl 
rj>f;l.6 6 tjIS^tcLfcTy y h>'N°^-y*-^.^r-l.|BI 

y4 7 ^\,zmm-th. 

[00 67] icoB#. MiaifflSffl3-<;P6 6jf)^^>itfiaiBi 

l)SM^^°^-y4 7 4«^'Mil^T'^0^W{i, tulBIRISffl 
rj >f ;k 6 6 cO^-hfiP fc^^f fCtitJlnl t:*-^nOTfc-r 

^. 

[0 0 68] rfLtciO. piBPSffl3-<;P6 6i:piiB 

r^wn(r)-'mmmx'hhm7 ( a ) x-cDies-f yy9 9 

[0069] 

t^tc, mtmicn^yy99yxtmtm2(r>-^yy 
9 9y7.h commK^ y ^ y X ^fl-r s i d tc>pf 
i&i§-ii:TiaBL . mimmm-=t-^)Vimd.-^y-9'9^y 

[00 70] ^mzx 0 . ^^j'^-^ii-t^^fzwmm^A 

[007 1] v^^nxhy ■yr^-fy*-'i.^ 
-I. iBiigffl^ ^9-yb tig am 71- 1 ^^j^ ^ -i> ismgiiiif^co 
i 0 . wmmzmmrj:^^-^ yy^ 9 y^^ayMt 

0. t:tlH]iiiiis#(c-7-f ^'axf y y^fflv^s 

[0072] iil±c7) i 3 7|s^BB^«ffl-f-S .1 i: t J: 
Dte^xhT-, MfttLf^/s-5yxffl»»^^i#oajg 

[iafflc7Jffi*^:ijJBJ] 

m 1 ] *siBji^-iistewc J: s B s^j.—h^^-rr 

n'y9m 

[02] NBS^A— ?-c0S2cD||ffi||«[llfiSlll 

[113] n'A^&^-^<^'miff^wmcrmmmm 

[04] ( a) «±03tfOrJ-^;KcJ;|.iSMu(?)4^«S. 
H 3 iO;?if ^S-o±BA j; 0 H/'^ifflH 
(b) \tm3o:>:nAMzkhmmm<^AfM&. 036Ofi| 
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[05 ] ( a ) {±124 ( a ) izMm-t^mcommmcD± 



( b ) {±04 ( b ) i,zftm-thm(r>mmm(7ymmm 
[ n 6 ] B s ^ a.—rcom 2 c?Mmm(^mmmm 
mi] (a) imecoa-! Mzx^mmmcri^m^. 

(b) {±ia6«7)rj-<;wtcj:|,il^mf<7)^mS:. ;^f>'^'-tfO 
i!lHBj;t9m/iiTfflll 

[08] |3)i)i|ffly^°:5'->'(7)ffi^o^M^JOJlM0 
[09] |5li)s|ffly\":5'-yi7)fl!lc73||MM<^JiM0 

[010] m^cr,Bs^A~i-com2comm^commm 



[011] (a) {±01 0tf0rf>f;WCct-&Pfim£7)tt« 
(b) {±01 0i0a^;WcJ;4ii»tuomiSr, 



iOiiMBj;i9M7^^lfiTB0 

(c) {±01 1 (a) (Da^Mz2:^mmk<r)^i:^ 

■t±mm 

( d ) {±01 1 ( b ) (7)a-!Mzx^mmkcD-^m'&^ 
-tmmm 

I xtsmi" 

I I ttiti^ 

1 2 y':>>'r7>-^N'-i?gE 

1 3 flilgH 

6 2 ^liOai^fjSS^ 

6 4 m2<7)iiit!m^ 

6 6 

6 7 ^^'U^-r-zTr^'^-K 

6 9 ^■NiJ^^'yrr-^:^-F 

7 1 ^<^yxm.^mm^ 

7 2 |Blii[l]i§ 



[01] 




A 




[08] 



[09] 



25} \\ ^S4 




254 




2S4 
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CHS] 
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